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This specification is approved for use by all Depart-

ments and

1. SCOPE
1.1 Scope. This specification covers the
silicon, CMOS counter/divider microcircuits.

Agencies of the Department

of Defense.

detail requirements for monolithic
Two product assurance classes and a

choice of case outline/lead finish are provided for each type and are reflected in

the complete part number.

be as follows:

vide-by-"N" counter
e-carry binary counter/divider

vide-by-"N" counter
e-carry binary counter/divider

1.2 Part number.
1.2.1 Device type. The device type shall
Device type Circuit
01 Decade counter/divider
02 Presettable di
03 14-stage rippl
04 Divide-by-8 counter/divider
05 7-stage binary counter
51 Decade counter/divider
52 Presettable di
53 14-stage rippl
54 Divide-by-8 counter/divider
55 7-stage binary counter
1.2.2 The device class shal

Device class.
defined in 0

1.2.3 Case outline. The case outline shal

Letter Case outline,

1 be the product assurance level as

1 be designated as follows:

MIL-M-38510, appendix C

(14-1ead,
(14-1ead,
(14-1ead,
(14-1ead,
(l6-1ead,
5 (16-1ead,
-5A (16-1ead,
-2A (14-1ead,
F-1 (14-1ead,
dimension "A"
F-2 (14-1ead,
dimension "A"
F-5 (16-1ead,
dimension "A"

-1
-3
-1
-2
-2

XAZ T MO O @
mTmTmomo ™

N <

1/4" x 1/4"), flat-package
3/16" x 1/4"), flat-package
1/4" x 3/4"), dual-in-line package
1/4" x 3/8"), flat-package
1/4" x 7/8"), dual-in-line package
1/4" x 3/8"), flat-package

1/4" x 3/8"), flat package

1/4" x 3/8"), flat package

1/4" x 1/4"), flat-package except
= 0.1 (2.54 mm), maximum

1/4" x 3/8"), flat-package except
= 0.1 (2.54 mm), maximum

1/4" x 3/8"), flat-package except
= 0.1 (2.54 mm), maximum

The complete part number shall be in accordance with MIL-M-38510.

[Beneficial comments {recommendations, additi

]which may be of use in improving this document should be addressed to:

ons, deletions) and any pertinent data
NASA Parts

|Project Office, Code 311.A, NASA/Goddard Space Flight Center, Greenbelt, Md 20771

|by using the self-addressed Standardization

Document Improvement (DD Form 1426)

|Proposal appearing at the end of this document or by letter.

AMSC  N/A
DISTRIBUTION STATEMENT A.

FSC 5962
Approved for public release; distribution is unlimited.
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NOTES

1. As an exception to nickel plate or undercoating paragraph of MIL-M-38510,
for class outlines X, Y, and Z only, the leads of bottom brazed ceramic
packages (i.e. configuration 2 of case outline F-1, F-2, or F-5) may have
electroless nickel undercoating which shall be 50 to 200 microinches (1.27
to 5.08 ym) thick provided the lead finish is hot solder dip (i.e. finish
letter A) and provided that, after any lead forming, an additional hot
solder dip coating is applied which shall extend from the outer tip of the
lead to no more than 0.015 inch (0.38 mm) from the package edge.

2. For bottom or side brazed packages, case outiines X, Y, and Z only, the S
dimension may go to .000 inch (.00 mm) minimum.

1.3 Absolute maximum ratings.

Supply voltage range (Vpp - Vgg):

Device types 01, 02, 03, 04, and 05 - - - - -0.5 to +15.5 V dc

Device types 51, 52, 53, 54, and 55 - - - - -0.5 to +18 V dc
Input current {(each input)- - - - - - - - - - £10 mA
Input voltage range - - - - - = =« - - - - - - (Vgg -0.5 V dc) < Vy <

(Vpp *0.5 V d¢) — -

Storage temperature range - - - - - - - - - - -6% C to *175°C
Maximum power dissipation, (Pp) - - - - - - - +200 mW
Lead temperature (soldering 18 seconds) - - - +300 C
Thermal resistance, junction to case (8jc)- -  (See MIL-M-38510, appendix C)
Junction temperature (Tj) - - - - - - - - - - +176°C

1.4 Recommended operating conditions.

Supply voltage range (V or V - Veg):
6%, 04,°3nd 082

Device types 01, 02, 04, and - - 4.5 to 12.5 V dc
Device types 51, 52, 53, 54, and 55- - - - 4.5 to 15.0 V dc
Input low (VL) voltage range:

Device types 01, 02, 03, 04, and 05- - - - 0 to 0.85 V dc @ Vpp = 5 V dc
0 to 2.0 V dc @ Vpp = 10 V dc
0 to 2.1 V dc @ Vpp = 12.5 V dc

Device types 51, 52, 53, 54, and 55- - - - 0 to 1.5 V dc @ Vpp = 5 V dc
VoL 0% Vpp

=1
VoH = 90% Vpp
0 to 2.0 V dc at Vpp = 10 V dc
0 to 4.0 V dc @ Vpp = 15 V dc
Input high (Vyy) voltage range:
Device types 01, 02, 03, 04, and 05- - - - 3.95 to 5.0 V dc @ Vpp = 5 V dc
8 to 10 V dc @ Vpp = ?0 V dc
10.0 to 12.5 V dc @ Vpp =
12.5 V dc
Device types 51, 52, 53, 54, and 55- - - - to 5.0 V dc @ Vpp = 5 V dc
= 10% Vpp
= 90% Vpp
o 10.0 V dc @ Vpp = 10 V dc
11.0 to 15.0 V dc B Vop
1 ¥ dc .
Ambient operating temperature range (Tp) - - -65°C to 125°C
Load capacitance - - - - - - - - - - - - - - 50 pF maximum

3.5
VoL
Vou
8t

2. APPLICABLE DOCUMENTS

2.1 Specification and standard. The following specification and standard form a
part of this specification to the extent specified herein. Unless otherwise specified,
the issues of these documents shall be those 1isted in the issue of the Department of
Defense Index of Specifications and Standards (DODISS) and supplement thereto, cited in
the solicitation,.

SPECIFICATION
MILITARY

MIL-M-38510 - Microcircuits, General Specification for,
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STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.

(Copies of the specification and standard required by contractors in connection with
specific acquisition functions should be obtained from the contracting activity or as
directed by the contracting activity.)

2.2 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein (except for associated detail
specifications), the text of this specification shall take precedence. Nothing in
this specification, however, shall supersede applicable laws and regulations unless a
specific exemption has been obtained.

3. REQUIREMENTS

3.1 Associated detail specification. The individual item requirements shall be in
accordance with MIL-M-38510, and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and
physicaT dimensions shall be as specified in MIL-M-38510 and herein. Although
eutectic die bonding is preferred, epoxy die bonding may be performed. However, the
resin used shall be Dupont 5504 Conductive Silver Paste, or equivalent, which is cured
at 200 C #10 C for a minimum of 2 hours. The use of equivalent epoxies or cure cycles
shall be approved by the qualifying activity. Equivalency shall be demonstrated in
data submitted to the qualifying activity for verification,

3.2.1 Terminal connections. The terminal connections shall be as specified on
figure 1.

3.2.2 Logic diagrams and functional waveforms. The logic diagrams and functional
waveforms shall be as specified on figure 2.

3.2.3 Truth tables and logic equations. The truth tables and logic equations shall
be as specified on Tigure 3.

3.2.4 Schematic circuit. The schematic circuits shall be submitted to the
preparing activity prior to inclusion of a manufacturer's device in this specification
and shall be submitted to the qualifying activity and agent activity (DESC-ECS) as a
prerequisite for qualification. A1l qualified manufacturers' schematics shall be
maintained and available upon request.

3.2.5 Case outlines. The case outlines shall be as specified in 1.2.3.

3.3 Lead material and finish. Lead material and finish shall be in accordance with
MIL-M-38510 and 6.4 herein.

3.4 Electrical performance characteristics. The electrical performance
characteristics are as specified 1n table I, and apply over the full recommended case
operating temperature range unless otherwise specified.

3.5 Electrical test requirements. The electrical test requirements for each device
class shaTl be the subgroups specified in table II. The electrical tests for each
subgroup are described in table III. Vy; and Vyy testings require only a summary
of attribute data.

3.6 Marking. Marking shail be in accordance with MIL-M-38510.

3.6.1 Total dose radiation hardness identifier. Total dose radiation hardness
identifier shall be in accordance with MIL-M-38510 and as specified herein {see 4.5.5).

3.6.2 Serialization. A11 class S devices shall be serialized in accordance with
MIL-M-38510.
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3.6.3 Correctness of indexing and marking. A1l devices shall be subjected to the
final electrical test in table Il after part number marking, to verify that they are
correctly indexed and identified by part number. Optionally, an approved electrical
test may be devised especially for this requirement.

3.7 Microcircuit group assignment. The devices covered by this specification
shall be Tn microcircuit group number 40 (see MIL-M-38510, appendix E).

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance with MIL-M-38510 and methods 5005 and 5007 of MIL-STD-883, as applicable,
except as modified herein.

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and shalT be conducted on all devices prior to qualification and quality conformance
inspection. The following additional criteria shall apply:

a. Delete the sequence specified in initial (pre-burn-in) electrical
parameters (3.1.10) through interim (post-burn-in) electrical parameters
(3.1.14) and substitute limes 1 through 7 of table II herein.

b. Burn-in (method 1015 of MIL-STD-883).

(1) Static tests (test condition A) use circuit shown on figure 4 or
equivalent. Ambient temperature shall be 125°C minimum. Test
duration for each static test shall be 24 hours minimum for class S
devices and in accordance with table I method 1015 for class B
devices.

(2) Dynamic test (test condition D) use circuit shown on figure 5§, or
equivalent. Ambient temperature shall be 125°C minimum. Test
duration shall be in accordance with table I method 1015,

c. Interim and final electrical parameters shall be as specified in table II
herein.

d. For class S devices, post dynamic burn-in, or class B devices, post static
burn-in, electrical parameter measurements may, at the manufacturer's
option, be performed separately or included in the final electrical
parameter measurements.

e. When device types 01 through 05 are qualified by extension (see 4.3.1),
they shall be screened in accordance with the requirements for
corresponding device types 51 through 55, respectively.

4.2.1 Percent defective allowable (PDA).

a. The PDA for class S devices shall be 5 percent for static burn-in and 5
percent for dynamic burn-in, based on the exact number of devices
submitted to each separate burn-in.

b. Static burn-in I and II failures shall be cumulative for determining PDA.

c. The PDA for class B devices shall be in accordance with MIL-M-38510,
Dynamic burn-in is not required.

d. Those devices whose measured characteristics, after burn-in, exceed the
specified delta (a) 1imits or electrical parameter limits specified in
table III, subgroup 1, are defective and shall be removed from the lot.
The verified failures divided by the total number of devices in the lot
initially submitted to burn-in shall be used to determine the percent
defective for the Tot and the 1ot shall be accepted or rejected based on
the specified PDA,

4.3 Qualification inspection. Qualification inspection shall be in accordance
with MIL-M-38510. 1Inspections to be performed shall be those specified in method

5005, of MIL-STD-883 and herein for groups A, B, C, D, and E inspections (see 4.4.1
through 4.4.5).
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TABLE I. Electrical performance characteristics.

I I T Tonditions 17 T Device [ Gimits |
| Test | Symbol | Vgg = 0V, -55°C < T < 125°C, | type | lunit
= I } unless otherwise specified { lI Min |I Max II
|PosTtive cTamping input [V [T¢c = 25°C, Vpp = GND, T ATT | TT.5 1V
I to Vpp I(%S) IIVSS = Open, Output = Open, Iy =1 mA{ l I :
|Negative cTamping Tnput lvéE [Tc = 25°C, Vpp = Open, AT [ -6 17V
} to Vs | (NEG) iVSS = GND, Output = Open, Iy = -1 mA| I | |
| | | |
|Quiescent suppTy current [Igg [Vpp maximum any [01,02,04, 1 1-5.0 T uK
| | {combination of inputs |05,51,52, | | |
| | 154,55 | | f
I| { i 03,53 {-10.0{ Y.}
|High TeveT output TVoH V = 12.5 V, no Toad, [ 01-05 11.25] TV
I voltage : Iaq? outputs I| : !
I | Vop = 5.0V, [ 01,58 5] TV
I Il Igy = -21 uA, decoded outputs I|
| | [Vpp = 5.0 V, Ton = -105 4A 101,04 [3.5 v
! ! {carry output |
|
[ [Vpp = 5.0V, Tgi = - %0 4K, 02 15 TV
= Q; through Qg outputs
f |Vpp = 5.0 V, gy = -105 4A, 02 457 v
I {05 output | |
| | {Vpp = 5.0 V, Igy = -65 uA, 03 45 v
: | lall outputs |
I | | |
| {Vpp = 5.0V, Togy = -105 A, I 05 57 |
I | la?? outputs | |
|
} I IWDD -5V, Tgh =0 51-55 %95 v
|Low Tevel output VoL IV? = 12.5 V, no Toad, 01-05 [T.25 TV
| voltage | Ia? outputs } I
Vop = 5.0V, OT,04 500 T v
Igp = 35 uA, decoded outputs
| | !VDD =50V, IgL = 105 A [ 01,04 | | 500 | mV
I : fcarry output | | | |
|
Voo = 5.0V, Top = 35 A, 07 | 500 | v
Q1 through Qq output |
| [Vpp = 5.0 V, Ig_ = 105 uA, 02 500 | mv
i {05 output
I Voo = 5.0V, ToL = 90 A, 03 77500 | mV
i all outputs { } |
| |
| | IVpp = 5.0V, IgL = 175 pA, T 0% T T 500 T mV
I I {aﬂ outputs : { }
} { EVDD =15V, To.=0 [ 51-.5% 50 TmV
|
IIInput high voltage {VIH :VDDF 5V, see tabTe TIT 01-05 3.6 v
| |
| |

:vDD = 5V, see table TIT | 5155 15 V

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
{ I I Conditions 1/ Device [ Limits | |
| Test | Symbol | Vg = 0 V, -55°C < T¢ < 125°C, type | I [unit |
1 |l I unless otherwise specified II Min : Max | :
‘Input high voTtage {VIH IVDD = 10 V, see table TIT B1.55 { 7.0 v I
I I IVDD = 15V, see table 111 : 51-55 Iln K] | v l
|Tnput Tow voltage I!VIL {VDD = 5 V, see table III l 01-05 { 0.851TV t
‘ |I %vDD = 5 V, see table TII = b1.55 T57TV I
‘ I lvDD = 10 V, see table III 51-55 3.0V {
} ‘ IVDD = 15 V, see table 111 I 51-55 ! I 7.0 ! v :
Output Tow (sink] current|Ig. Voo =57V, 51-55 1036 Tk |
l Vin=0Vor5V, Vo = 0.4V }
| [ Vop =15V, 5I-55 2.3 mA |
: { }VIN =0Vorlsy, VOL =15V |l : |I { :
Output high (source] TTon TVpp = 5V, T 51-55 1-0.36] [wE |
current I {VIN =0Vor5V, Vgy = 4.6 V I i { II
| | Voo =15V, T35 [-2.4] mA |
} { {VIN 0Vorl5V, Vogy = 13.5V l { = |
|
| Tnput Teakage current Z7 TT1H [Each Tnput TVpp = I3V [ 0I-05 { ; [ | nA II
| | | | |
| I | DD -
| | | 1
-1| } } Vop = 16V 01-05 I |-45 | iR I
} I| : ,VDD 18V | 51-55 } Ir } |I
[Tnput test voTtage Vzap [C; = 100 pF, Ry = 1.5 ka T [ 400 T TV |
| | [(see 4.5.3) | | | I |
I | | | | | | i
|Tnput capacitance T3 Vpp =0V, T = T Mz T RTT | T 12 TpF |
{ = |TC = 25°C, any input | | | | |
| | | !
Propa ation delay time, [t Vpp = 5.0 V, clock to decoded 01 [L0I3 T 2.70] us |
I to Tow Tevel I PHL logguts ; 51 1 T1.40T |
| | % 5.0 V, reset to decoded T 01 7 12.70]
| outputs 1-9 T ) R 20|
! | IVDD 5.0 V, clock to carry 01 " 2.18|
| ouput 51 * 1.12|
I | IVpp = 5.0 V, clock to Qg output 02 12,18} |
] | 57 980 T 5|
I | |Vpp = 5.0 V, clock to Q1 - Qg 02 12,701 us
| | loutput: :v4 ™ OA0 1 ns
lPropagatfon deTay time  Ttpy_ [Vpp = 5.0 V, cTock to Qg 03 T 1,38 us
high-to-low level ftpop | 04 .052 | 5.25
| Tow-to-high Tevel | | 05 I 1.065 | 6.68| |
| | | Q¢ | .078 | 8.03| |
| | | Q7 | 1.091 | 9.30]| |
| | | Q8 | |.104 ]10.65| |
| | | Qg | |.117 |12.15] |
| | l Q10 | 1.130 |13.35] |
| | | Q11 | |.143 |14.85] |
| | | Q2 | |.156 |16.05| |
| | i 013 | 1.169 117.40| |
l 1 { Q14 : I.IBZ |18.75‘ {

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

| ! I Conditions 1/ [ Device
| Test | Symbol | Vg5 = 0 V, -55°C < T¢ < 125°C, | type
| | | unless otherwise specified |
lPropaﬁatIun deTay time, [tpy. [Vpp = 5.0 V, reset to any output | 03
| high-to-Tow level | | I 53
| | IVpp = 5.0 V, cTock to carry output | 04
' | | 5%
‘ | IVpp = 5.0 V, clock to decoded 04
| IOU%[)UT,S 54
] | IVpp = 5.0 V, reset to decoded 04
| | loutputs 1 - 7 5%
[Propagation deTay time, Ttp y [Vpp = 5.0 V, cTock to J; 05
[ Tow-to-high level ltpuL | % |
| high-to-Tow Tevel ! I 23 [ |
| | | Qg | |
| | | 5 | |
| ! ! %6 | !
| | | 7 | |
| | | |
: I }VDD = 5.0 V, reset to any output 05 [
55
Propagation delay time t Vpp = 5.0 V, clock to decoded 0l
l 1gw?to—high 1e¥e1 ’ { PLH }oggputs 0 o 51
‘ | IVg[t) = 5.0 V, clock to carry [ 01
] |output T 51
I | IVD% = 5.0V, reset to 0 | 01
| output T 51
| | [Vpp = 5.0 V, reset to carry output | 01
| | | T 51
} } [WDD = 5.0 V, clock to 35 output { 02
| I VD% = 5.0V, clock to 31 - 14 02
outputs
| | [Vpp = 5.0 V, clock to J1 - J [ 52
| | IoBquts 17 |
{ } IVDD = 5.0 V, reset to )5 output } 02
! ] [Vpp = 5.0 V, reset to Q] - Ja [ 02
| | lou%puts |
| [ Vpp = 5.0 V, reset to 1 - Qs 52
1‘?7 } 3Utp“§ 77
ropagation delay time, t = 95,0 V, clock to 53 0.
| hggg—to-low 1e)\,le1 It,F;Eh oD 31 2.15
| low-to-high level | | 5 | | 2.62] |
| [ | 6 | | 3.08] |
| [ | 37 | | 3.54] |
| [ ! 28 | | 4.00] |
| | | 9 | | 4.47] |
f | ! 10 | | 4.93] |
| | | 11 | ] 5.39] |
| | | N2 | | 5.85] |
| [ ! U3 | | 6.31] |
| | L A
[Propagation deTay time, Ttp y TVpp = 5.0 V, cTock to carry output 02 [ 1.80 |
| low-to-high level | | 54 T.16 |
! ! [Vpp = 5.0 V, clock to decoded 04 3.38 !
! | Iou%puts 5% 1.40 |
| [Vpp = 5.0 V, reset to O output | 04 3.38] |
| | T 57 T.401 I
| | Vpp = 5.0 V, reset to carry output | 04 1.801 |
| | | | 54 1T.127 |

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
| I I Conditions 7. [ Device I Limits | |
| Test Isymbol | Vgg = 0 V, -55°C < Tg < 125°C, | type |7 T lunit |
} { { unless otherwise specified { } i % Max } }
[Propagation deTay time, Tt TVnp = 5.0 V, clock to Q I 55 013 70.49] us |
| low-to-high level Itghﬁ | o Q; ! [.026 | 0.771 [
| high-to-low level | | Q3 { 1.039 | 1.05} |
| | | Qg | |.052 | 1.33] |
| | ! Q5 ! |.065 | 1.611 !
| | | Q6 | 1.078 | 1.89] |
| | | Q7 | |.097 | 2.17] |
| | | | | | | |
|Transition time, high-  [try TVpp = 5.0 V, carry output I 01 T10 1825 [ ns |
{to-Tow Tevel [trLH | decoded outputs | 01 1.010 13.38 | us |
|transition time, low- | | | | ! | |
Ito-high level TETHL [Vpp = 5.0 V, carry and decoded 51,54 [ 10 [280 T ns 1
| | |outputs | |
| TETLH [Vpp = 5.0 V. carry and decoded [ 51,54 10 1504 ns
| | Iougputs
| ﬁ'THL IVDD = 5.0V, 05 output | 02 10 825 ns
| ltTLH | Ql - Q4 outputs T 02 L010 13.38 T us
| | | Q) - Qg outputs E" 57 10 }350 } ns
! ! |
I | [Vpp = 5.0 V, all outputs [ 03 010 11.73 T us |
| | | T 53 10 1280 1 ns |
= ItTHL {VDD = 5.0 V, carry output } 04 | " {750 { ns }
I itTLH/HL }VDD = 5.0 V, carry outputs { 0Z { i :750 } ns %
} %tTLH }VDD = 5.0 V, carry output } 04 { " %900 { ns ||
| [TTHL Vhn = 5.0 V, all outputs | 05 [ ™ T6d5 [ ns |
| | | T 55 T isg } ns }
| It TVpp = 5.0 V, all outputs [ 05 [ 050 [ ns
| T | o | 55 ™ 1280 [ ns |
|Minimum setup time, TEsHL TVpp = 5.0 V, clock Tnput I 01 [ 125 T ns |
| high-to-Tow Tevel I |to reset or clock enable {decoded | | | |
! | loutputs) | | | | |
| | | | ! | | |
[ | [Vpp = 5.0 V, clock input to cTock 1 5T 1 336 Tns |
| | lenable (carry, decoded outputs) } } } } |
! | | |
| l {Vpp = 5.0 V, cTock input to reset T 01 | 750 T ns |
| | lor clock enable (carry output) | | | | |
| [ | | | | |
{ }VbD = 5.0 V, cTock input to reset { 51 % ‘560 } ns %
| i {Vpp = 5.0 V, clock input to reset ] 02 | [1125 Tns |
‘ | lor preset enable r 52 } }560 ; ns :
| Voo = 5.0V, cTock nput to data [ 02 1 1750 ns_ |
| 1ine | 52 I [Z80 T ns |
| | | | | | |
[MinTmum set-up time, Ttsty IVpp = 5.0 V, clock input to I 021 750 T ns |
| low-to-high level | Ida%a line } 52 I {280 [ 'ns }
|
Minimum set-up time, toyL Vpp = 5.0 V, clock input to clock | 04 ] 1125 T ns |
high-to-low level enable or reset | | !
| Vpp = 5.0 V, clock input to cTock | 5 [ [350 ns |
| lenable | ! | |
} {VDD = 5.0 V, clock input to reset { 57 l }560 } ns ‘
Minimum cTock pulse Itpiy TVpp = 5.0 V 101,02,04, T 750 [ ns |
width | Vi = 5.0 V T 51 1 1350 |
[ | I 57 I 1700 |
| | | 54 | 1550 |

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

| I | Conditions 1/ [ Device [ Timits 1 |
I Test ISymbol | Vgg = O V, -55°C ¢ T¢ < 125°C, | type ! “funit |
lI ; { unless otherwise specified Il } Min } Max } Il
|Minimum data pulse width [tpy Vpp = 5.0 V T 03 I 750 T ns

] | Wi = 5.0V [ 53 I LY |
| | | T 05 | 450 1 |
| | | | 5% T 280 T !
[Minimum preset pulse TtpH TVpp = 5.0V ! 02 | [750 T ns |
} width { }VIH = 5.0V } LY) } gsso } }
[Minimum reset pulse Ttpy [Vpp = 5.0 V [ 01,02 1 [750 T ns |
| width | [Vig = 5.0 V T 51,52 560 1 |
[ | I 04,58 560 1 !
! | [ T 05 975 T |
| | | T 03 T 2.7 Tus 1
| | | T 53 630 T ns |
| - N T
|MaxTmum CTock frequency Tfmax Vpp = 5.0V I 03 1650 1 KAz _|
| | |CL = 50 pF |01,02,04,7350 1 kHz |
! | ! | 5T T.43°7 MRz T
| | | | 05,53,55 11.10 1 MHz |
! | | I 52,54 10.71 1 [ MHz

1/ Complete terminal conditions shall be as specified in table III.
2/ 1Input current at one input node.
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TABLE II. Burn-in and electrical test requirements for device classification.

Class S device 1/

TabTe 27 [TabTe 3/ T Test
111 |1V de1ta [circuit
subgroups | Timits |[figure

Class B device 1/

|

|

[ Table 2/ [Table 3/ | Test |

ef. | III = [IV delta Icircuitl
ar. |subgroups | limits [figure |
|

Applicable tests and
MIL-STD-883 test
methods

oT

| Interim electrical

|

|

|

| |

I |
lparameters method 5004 I

I

|Static burn-in I
Imethod 1015

|

|Same as line 1

I

|Static burn-in I1
|Imethod 1015

|

[
{Same as line 1

I
I
I
|
I
|
|
I
I
|
|
!
|
|
|
|
|

[
|Dynamic burn-in
%method 1015

!
|Same as Tine 1

|
|Final electrical
|parameters method 5004
|

—_—t e —— ] —— ——— — — — —

IGroup A end point
|electrical parameters
|method 5005

I

|Group B end-point
lelectrical parameters

|
|
|
|
[
|
[
|
|
|
|
[
|
|
i
{
|
|
|
| 5
|
|
]
|
|
I
|
|
|
|
|
|
|
I
,
Imethod 5005 i

[

|Group C end-point
lelectrical parameters
Imethod 5005

|Group D end-point
lelectrical parameters
|method 5005

|
|
!
|
|
I
f
|
I
|
!
I
|
I
|
I I
|
!
|
]
|
|
I
I
|
|
|
|
|
I

IS

~
~
-
N

N
.

w

1
|
|
|
I
!
|
|
]
|
|
I
|
|
|
1
|
!
|
!
|
|
I
|
|
I
|
[
|
I
|
[
|
[
|
!
|
I
|
|
!
|
!
|
I

Blank spaces indicate tests are not applicable.
(*) indicates PDA applies to subgroup 1 (see 4.2.1).

() indicates delta limit shall be required in table 1II subgroup 1, where specified, and delta
values shall be computed with reference to the previous interim electrical parameters.

The device manufacturer may at his option either perform delta measurements or within 24 hours
after burn-in (or removal of bias) perform the final electrical parameter measurements.
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cLock —H

CLOCK i
ENABLE

RESET i

Device 01, 51
Cases E, F, N, and Z Vss

MIL-M-38510/56F

Vbp
JaM  Vop Voo
INPUTS
16 l2l Iql 16
3 \ 'll -3. ISI
— nQ" 2 10
2 [2I3|7 9|1 16 CLOCK — —=a,
T 5 - ) a
. N = [ Y4
7 "2°|'3  PRESET 10 —a, 5
—— »3=| | ENABLE s 5| .
10 - cLock Lt .._i.a 6 % | 3
| g 2 5 T3 %7 | a
)
-—-—-1 L4 2 1 6 a ?os ﬁ
|5 wgn| @ DATA — 3 e |t
6 - — Q o
LS w7e| 3 meser 15 1 3 5 0%
L2 age| @ 1 o=
L1 wgm 13 5 M2 %2
e 5) Reser 11 LS o
CARRY °14)
g OUT 8 8
Device 02, 52 .
Cases E, F, N, and Z Vgg v Device 03, 53
Cases [, F, N, and Z
Voo Vop
16 14
N\
cLock —H = =g~ 12
13 9
CLOCK — wyn 1 11
ENABLE CLOCK ——- Y
RESET 15 3 ape ':O; RESET —— — o
.__7__ Lk 4 a .—6—0
11 a8 5 4
wge
3 ¥l 8 — 95
f———— ngn g s
= n7n 3
12 —— Gy
CARRY
és ouT 7
V.
Vss ss
Device 04, 54 Device 05, 55

Cases E, F, N, and Z

FIGURE 1.

Cases A. B, C, D, T, X, and Y

Terminal connections.
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CLOCK
| ——_/
oI | P
3 S0 Q D Q D  Q D Q D Q
CLOCKENABLE L JC | ¢ L <L C 1 c i 2
(o)
M ah aH ah °a
R R R R R
ISO<DO<{> + + )
TERMINAL NO. 8 = Vss
TERMINAL NO. i6 = VDD 3 5 4 9 0
g e o g agn
RESET _J_“l
CLOCK
CLOCK ENABLE ' 'l
. o' T | I
" H |
" T | 1 [ |
wom |
2" 1 ! | 1
] i
S m I
. | )
gt L L
OUTPUTS { §
"5 ™ [
- { I
6" Il (-
. n P
™3 1 1
| !
8" 1 [
N (-
s I [
CARRY —; | I
OUTPUT —J L———J_———-
J L CONT IMNINTH_
cLear b - COUNT

DEVICE 01, 51

FIGURE 2. Logic diagrams and functional waveforms.
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2QJom 30Jamp  7Quamz  9QJamg 120 Jams
10 E _ »
PRESET
ENABLE
14

I
CLOCK sc DSQ Ds"' b S g l_IS‘2
o 1 Q
c i C | c | c | c
| DATA L L L L L -1
R| R2 Ry Rz— Ry R2| R| R2 R4 R:
15 jass s L)
NOTES:
TERMINAL NO.16=DD
TERMINAL NO.8=Vgg
509, 400, 6003 100, 13045

Shown in "divide by ten configuration, " Q5 tied directly to DATA input.

RESET ———
PRESET v
ENABLE H T
CLOCK " Uy
P wa X
ot
| .
. \RRELEVANT | Ja¥R BT
JAM INPUTS N E£XCEPT WHEN
| PRESET o.M
I ENABLE 1S .
] HIGH pses: VAN
i
vl

i

G2 Ly
- L T 1, o
oururs{ T T e e L
_,___._Q———L—_—__-_r- |
'

fa

P} COUNT — b COUNT
cLEAR PRESET

DEVICE 02, 52

FIGURE 2. Logic diagrams and functional waveforms - Continued.
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Fl— == @2 Q|

ROm

NOTES:
1. Terminal 16 = VDD.
2. Terminal 8 = V§S,

2 4 8 16 32 64 128 256 SI2 1024 2048 4096 8192 16384
RECLS‘EX;’KW—U-UUUV W hn Uk W e Wk W ot W e W ppn ¥ oy
|

P T T T T TG T T T T T T T
I R T

qa — ! e W B B, Ty H, I S S HON
@ —
6 :: I e W T, T T, W, N, U, O BN
o7 e W U T, T, T R, H O
ouwursé e ;: s T T T B T VR, T
Qs T I e T U T T, T, B
Q10— 4 e U T TG T T
Qut :: D pa BN W W BN
iz — B T T U
Qi3 L NS pa Wiy B
\qleg —"! N e
«—CLEAR —{ b COUNT -

DEVICE 03, 53

FIGURE 2. Logic diagrams and functional waveforms - Continued.
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14
CLOCK ENABLE
~10 0O QT 14
3 |° 5 5 5 5
RESET o] = RG a ROr—n Ra-‘
15

MIL-M-38510/56F

NOTES: 1. Terminal 16 = Vpp.

>3
12
2, Terminal 8 = Vgs. n | 5 7
g

OUTPUTS

" “6" "3
RESET——l
cvoee SLTLMMLM M ML
;NA”BOL*E : —{——1'
1 B B
M i
SRS SN I
v : : 1 VoI
g L [mml : !
6" ; : J_l | :
e L 1 I
¢ I
G 1 ol
~CLEAR—=] e COUNT ey }o—— COUNT——

DEVICE TYPE 04, 54

FIGURE 2. Logic diagrams_and functional waveforms - Conttnued.
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12 1 9 6 5 3
Ql Q2 Q3 Q4 Qs Qé Q7
) |2 Q Qz’ Q3 Qq) Q, Qg Qv
INPUT - Q Q Q. § [+
PULSES LR (| R & R I R 64 R 9 5S RQ"

1 i

& D>
RESET

NOTES:
1. Terminal 14 = VDD'
2. Terminal 7= VSS'

RESET
1
CLOCKjriwthsswn\sJ_tﬁJJ{:ﬂm_‘E[——

PR 1N g S g N gy W oy Ve Gy iy Py P T BN

( NN B e W L‘“L“‘L*‘L"L_F—H__

T e AL s

rmors] gy L o T o Lo o
o —i T

. — L F T
. T
acieansl e CounT —+l lecLeans

DEVICE 05, 55

FIGURE 2. Logic diagrams and functional waveforms - Continued.
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(No change)

(No change)

INPUTS OUTPUTS
Clock

Clock enable | Reset Dn-1 Qn Nn "0
X H L X Qn-1 Np-1 "OH-1

X X H X L L H
- X L X Qn-1 | Nn-1 "Of-1
/ L L L L | N-lper | "9-1
-/ L L H H | N-lper | "1

\__Ongh—ip—_J

N = any decoded output, "1" through "9" for device 01, 51 and "1"
through "7" for device 04, 54.

Device 01, 04, 51, 54

INPUTS OUTPUTS
Preset _ _

Clock | Reset | Data | enable Jam 1 | Jam 2 || Qln QNn

X H X L X X H H

H X H X X Invalid condition

X L X H L L H H

X L X H H L L H

X L X H L H H L

X L X H H H L L
- L X L X X Qlp-1 | QNp-1 |(No change)
e L L L X X H QN-15-1)
e L H L X X L QN-1n-1

N = any stage from 2 to 5.

Device 02, 52

FIGURE 3.

Truth tables.
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DATA INPUT RESET OUTPUT STATE

L L No change

L H A1l outputs Tow

H L No change

H H A11 outputs Tow
___/__— L No change
_/_— H A1l outputs low
—_—_W\L____ L Advance one count
____—\\____ H A11 outputs Tow

Device types 03, 05, 53 and 55

NOTES:
1. Positive logic.

2., X = don't care case.
3.

= negative transition from time n-1 to n.
4, __ /= positive transition from time n-1 to n.

5. n=1, 2, 3, etc., and is the input/clock count after reset.

FIGURE 3. Truth tables - Continued.
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70
INPUT SWITCH ?\"></201
oél-Y \0—0 Voo

DEVICE O1,51 J DEVKE 02,52 DEVICE 0333 DEVICE 04.54J DEVICE 035,53
—{! 16 11 16114 | 16— — 16 H t—l 14
12 15|-{—4 {12 15 [jz 15— —{2 15} {2 13{NC
{3 14} WEY [] W D R -t 14} —4 L {3 al-l—4 s 12}
b—1{4 * n—l ~{-{4 * 13- —1 4 * 13— —{ 4 * 13i b—|4 * 1t —4
b—1{5 2 -t-1% 12 15 12— p—{5 12}— pb—15 10[NC
b—{6 ul bi-16 1f-4-4 b—16 =i NC{6 11— 16 9|4
—{7 10}-4 L7 o} 4—{7 10— 7 1o}— b4 8{NC
I»e 9|4 -18 9} [- 8 9 b l—s 9|NC

= ‘ ol —s OPEN
* SEE NOTE 3 = )
OUTPUT SWITCH o2 Voo
22
NOTES:
1. For static burn-in I, all inputs are connected to 0 volts, switch position 1.
2. For static burn-in II, all inputs are connected to Vpp, switch position 2.
3. Except for Vpp and Vgg, terminal shall be connected through resistors of
2 ko to 47 ke. The actual measured value of the resistor selected shall not
exceed *20 percent of its branded valuec due to use, heat or age. ’
4, Output may be in switch position 1 or 2.
§. Vpp = 12.5 V minimum, 15.0 V maximum for device 01, 02, 03, and 04.

Vpp = 15.0 V minimum, 18.0 V maximum for device 51, 52, 53, and 54.
v, =V 1.0 V.
W0/2 5 Yopr2

FIGURE 4. Static burn-in test circuit.
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PULSE PULSE

GEN  |SYNC| "gen

NO.2 NO.1 e VDD
1 ]

DEVICE 0i, StJ DEVICE 02, 52 DEVICE 03, 5f~] DEVICE 04, 5% I DEVICE 05, 55
1 16 1 161 — 1 16 — 1 16 -1 1 14
2 15 2 15 ™2 15| 12 16— — 2 13|NC
3 14 3 181 ™3 14— 3 14 3 12
4 13 4 13 ~— 4 1391 o1 4 13— 4 11
5 ¥ 12 5 * 120 || 5 * 1214 5 * 12 5 % 10[NC
6 11 - 6 11 He ™6 11 6 11 6 9
7 10 — 7 10 "7 10H 7 10 7 8 |NC
8 9 8 91e J- 8 9 rre [ 8 9 INC
SEE NOTE 1 4 L‘VDD

2

NOTES:

1. Except for Vpp and Vss, terminal shall be connected through resistors of
2 kQ to 47 kQ. The actual measured value of the resistor selected shall not
exceed *20% of its branded value due to use, heat or age.

2. Input signal requirements:

a. Stéuare wave, 50% duty cycle.
b. 26 kHz < PRR < 1 MHz.
c. TrLH and tTH% <1 us.
d. Voltage level:
Minimum = Vgg -0.5 V, +10% Vpp-
Maximum = Vpp +0.5, -10% Vpp.
3. Vpp = 12.5 V minimum, 15.0 YV maximum for device 01, 02, 03, and 04.
Vpp = 15.0 V minimum, 18.0 V maximum for device 51, 52, 53, and 54.
] =V 1,0 V.
ve'2 0.0°0/2
FIGURE 5. Dynamic burn-in and operating life test circuit.
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Veg 1

Yoo

f

swi
Yoo 2¢

1
VDD 2e \: SW2

cLocK

RESET

Lo l O

|
|
N O

E Seske  caRRY—O

Vss

Device 01, 04, 51, 54

NOTES:
Each output shall be measured as specified in table III.
For device types 01 through 05 the input-output voltage subscript numbers

(VIH1’ VOH]’ etc.) are matched for each test. Each applicable load current

1.
2,

MIL-M-38510/56F

OUTPUTS

Vss 1
Voo 2 ?\o-s"’—l- CLOCK

Vss1
Yo02* o2 Reser

~ OUTPUTS

B Yy
Yss _ ?
PRESET -
ENABLE a—o )
G2—o
Vos1%y
Vpp 2°¢ S¥3 | eLock BSH
a—o0
Vs !
Yo2* “o-2¥2|Reser @5
. 7~
Vss oAt (g
ATA
Yoo—0 58
Device 02, 52
T Yoo
Q1 Pj—()
(
|
: OUTPUTS
|
|
aN

Cg Ves

Device 03, 05, 53, 55

is specified in table III.
See figure 2 for logic diagram and functional waveform,
To step counter through its sequence, momentarily place SW2 in position 2, then with

SW1 increment counter to the correct output logic state for measurements.

device type 02 DATA input high or Tow to achieve correct input.

FIGURE 6.

Set

Test procedures and test circuits for output voltage and current measurements.
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Voo
:ss ! swi
Vi k\ifi——liﬁ—é{\\\‘)_ﬁmCLOCK ° 'T_o
Vig * sw2
" Vpp 2e RESET ! OUTPUTS
N )
CLOCK 0
ENABLE CARRY
Vss
Device 01, 04, 51, 54 ” 45 Voo
PRESET & o
ENABLE a
Vss SWI e
v 2e CLOCK §3f—o0 )OUTPUTS
v, s, sws P
I 3
Gaf—o
Vin ® ; SH2_leser as
.
. Vop
oo DATA l
Vss
swi
Vss ! i
Ve 2 cLocK Qiro Device 02, 52
po ¢*
1
|
Vi reL SW3 | YOUTPUTS
I
Vig 2e 1hg_Sw2
Vpp 2* RESET oNt-Lo

£ Vss

Device 03, 05, 53, 55

NOTES:

1. A11 outputs shall be checked for proper operation as spccified in table III.

2.. To step counter through its sequence, momentarily place SW2 in position 2, then
with SW3 in the required logic position, toggle SWl to increment counter.

3. See figure 2 for logic diagram and functional waveform.

4, Test requirements are considered met if counter returns to its zero count
whenever SW3 is momentarily placed in position 2. Further, when SW3 is in
position 2, counter will not advance but advances when SW3 is in position 1.

FIGURE 7. Test procedure and test circuits
for RESET input voltage tests.
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VIL 1\£—— DD
VIH 2e 1 (])
VDD 2e SwWi | cLOCK L O\
Yss 1 ? ! }
2e Sw2
Vop 2@ SWL [ o ook . RESET N -0
Vgg 1 { Vss - oUTPUTS
v,
v, SW2 | §$
bo 2¢ RESET N O | outpuTs v
V. 1 DD
™ cLocK
Vi 2e SW3 ENABL CARRY—O
1 S8 om0 l £ l ~
5 .
$S
Vss
Device 01, 04, 51, 54
Device 01, 04, 51, 54
sW3 Yoo
VIH 1 1
V.
IL 2e VDDZ. w1 | cLock a1 _ro\
J1 J5 WDD :
? {
PRESET \\ { - OUTPUTS
a+—o |
L
VIL 14, S¥3 ENABLE Ves 1 |
v a2—oO v
IH2e 1 o boze N\, sW2 i
, su1 | RESET aN —-—Q/
° -
_ 1
Voo I ay—CO
SS Device 03, 05, 53, 55
Yoo2® “o-2¥2] Reser a5
e
DATA &
Vss
Device 02, 52
NOTES:
1. Al1 outputs shall be checked for proper operation as specified in table III.
2. To step counter through its sequence, momentarily place SW2 in position 2, then
with SW3 in the required logic position, toggle SW1 to increment counter.
3. See figure 2 for logic diagram and functional waveform.
4, Test reguiremenls are considered met, if counter advanccs when SW3 is in

position 2 but does not advance when SW3 is in position 1.

FIGURE 8. Test procedure and test circuits for CLOCK and CLOCK L[NABLE input voltage tests.
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a J5 Voo
PRESET =
— Ot o
ENABLE a
v G2}——o0
$S ! SWi
Vpp 2e |lcLock 33l—o YouTPuTS
§a—o0
9 5 Voo
RESET as Vg5 T
DATA
qu PRESET o
ENABLE
v , 74 SU—_
ss W
K TPUT:
MEET TEST REQUIREMENTS Voo 2* cLoc g3—o0 HOouTPUTS
OF NOTE @ v Sa— o
ViL S IN sw2 _
Vi pD2e “O——RESET Qs
Vi
v 2e
" MEET TEST REQUIREMENTS

OF NOTES

pevice 02, 52

NOTES:

1. Al1 outputs shall be checked for proper operation as specified in table ITI.

2. To step counter through its sequence, momentarily place SW2 in position 2, then
with SW3 in the required logic position, togglc SWl to increment counter.

3. See figure 2 for logic diagram and functional waveform.

4. Test requirements are considered met if: (a) counter advances with SW3 in
positions 1 and 3, (b) all counter outputs are Jogic "L" with SW3 in position
2, and (c) all counter outputs are logic "H" with SW3 in position 4.

5. Test requirements are considered met if, with SW3 in position 1, the counter

advances to a full count during 5 clock periods with outputs achieving logic
“H", At this point, SW3 is changed to position 2 and after 5 more clock
periods a full count shall be registered with outputs achieving logic "L".

FIGURE 9. Test procedures and test circuits for JAM,
PRESET ENABLE,and DATA input voltage tests.
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INPUT
TERMINALS
SEE
TABLE
1
SUBGROUPS

9, 10, 11
L

TVDD

DEVICE

UNDER |—

TEST

MIL-M-38510/56F

OuUTPUT -
TERMINALS
SEE
TABLE
n
SUBGROUPS
9, 10, il

OuTPUT

] r'PH — — — Vgen
NEGATIVE
B/ NN
- —l | [pm—
vgen
POSITIVE
EOGE 50%
CLOCK | —_ - — 0V
F-‘PN
re—ISHLI
- - - =T - - = VQ.'\
CLOCK OR PRESET 50 %X
ENABLE INPUT | X ov
¢
1PH
F—tsme
= j— — — Vgen
RESET INPUT 50 %
| ov
'3”L3«—l P «—1 Fo—tsi 1
—_— Voen
DATA INPUT b ’.{
[ E— 1]
—tTHL —trin
tPHLI I’" - IT"PLH'
1 - -V
—\‘\ Jrsen )\— 'OH
-50%
ouTPuT 10% vou
l —! E'sz or 'PHL2
90% VOH
_50%
ouTPUT ! 18-/.
o M -
TpLHi J - —PHLl
L""TLH ML
FIGURE 10. Switching time waveforms and test circuit.




| | | I [ T
! I | | Generator pulse conditions | Load :
| | ! |
| | | ] ] I ] [ ] | [ T
| I I I | PRR at “C | | | | tpy at °C | ! i
| | f | ! Vtrue | tyypyl Dutyl | R | |
| | Input | Device | [ T | | lcyc1e|Z5, =55 125 | ke | Cl_ |
: Test ; terminal : type : VGENI 25, -55 I 125 } < : < , % : < : < =t10%= p :
[ | | [ | ] | [ | ] T |
| | 01, 02, 04]5.0 V| 450 kHz | 350 kHz|15 ns|15 ns| 50 | | 200] 50 |
ItpLHs tpuLl T | T | ] I I I T
| | | 52, 54 5.0 V| 995 kHz | 710 kHz|15 ns|15 ns| 50 | | | 200! 50 |
| Clock to | | I [ [ I I T I | [ I T
} Output l Clock * | 03 |5.0 V] 850 kHz | 650 kHzI15 ns|15 ns| 50 | | | 2001 50 |
T [ ] ] | | ] I | ] |
= : | 51 5.0 VI 2.0 MHz |1.42 MHz|15 nsi15 ns| 50 | | | 200] 50 |
I [ [ [ [ [ I [ I [ | I
| | |63, 05, 55|5.0 VI 1.5MHz | 1.1 MHz|15 ns|15 ns| 50 | | ] 200] 50 |
| T | | [ | | | | [ | [ | 1
‘ Reset* | 01, 02 5.0 V| | {30 ns|30 nsl| 500 ns| 750 ns| 200] 50
] I I T | | | ] T [
{ Clock | 01, 0z 5.0 V| | [15 ns|15 nsi 500 ns| 750 ns| 200 50
| | [ I | [ | | ] I
! | Reset* | 03 15.0 vi [ 130 ns!30 nsl | 1.8 us| 2.7 ys| 200} 50 |
| [ | ] I [ [ [ | | [ | T
| tpLH | Clock ] 03 15.0 V| | 115 ns|15 ns| | 500 nsl 750 ns! 200} 50 |
| tpuL ] [ [ [ I I I I I ] T T
| |  Reset* | 04 5.0 V| | |30 ns{30 nsi | 400 ns| 560 ns| 200| 50 |
| Reset T | I [ | I I | I I T
| to | Clock | 04 [5.0 Vi | |15 ns|15 ns| | 500 ns| 750 ns| 200| 50 |
| output T | [ | | | | | | | [ 1
| Reset* | 05 5.0 v I 130 ns|30 ns| | 650 ns| 975 ns| 200| 50 |
| [ ] [ I I I | | [ | |
| Clock 05 [5.0 v | |15 nsf15 ns) | 300 ns} 450 ns| 200 50 |
| | | | | 1
I Reset* 51, 64 |5.0V 30 ns]30 ns 400 ns| 560 ns| 200| 50 |
[ T | R
| | _Clock | 51, 54 |5.0 V| | |15 ns|15 ns| | 250 ns| 359 nsf 200( 50 |
| I I I ] ] ] [ | I [ ] 71
| |  Reset* | 52 |5.0 V| | 130 ns|30 ns} | 400 ns| 560 ns| 200} 50 |
| | [ [ T [ ] | I I I T
| | Clock | 52 15.0 v] | 115 ns|15 ns| | £00 ms| 700 ns| 200 50 |
| I | ] | | I I | [ [ 1
I | Reset* | 53 15.0 V| | 130 ns{30 ns| | 450 ns| 630 nsl 200] 50 |
| [ | | [ [ | T
| | Clock 53 5.0 V | 115 nsl15 ns| | 385 ng| 470 ns' 200| 50 |
| T I | I I [ | [ T
} | Reset* 55 5.0V | 130 ns|30 ns| | -350 ns| 490 ns| 200| 50
| | | | | | | |
| | Clock 55 5.0 V | |15 ns[15 ns| |- 200 nsl 280 né| 200} 50

FIGURE 10. Switching time waveforms and test circuit - Continued.
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NOTES:

1.

7.
8.

Test conditions grouped hy double horizontal lines are simultaneously
applicable to the test being performed.

Unless otherwise specified, test each output senarately.

"CL" conditions include prohe and wiring capacitance.

Apply input pulses as shown in ahhreviated waveforms. See figure 2 for
complete functional waveforms.

Setup times (tSH and tg y) are set to the maximum values given in the test
Timits columns o# table &?I. Setup time test requirements are considered met
if counters advance on the next actuating transition of the clock pulse
following the negative transition of the reset, clock enahle, or preset enahle
pulse. Device types 02, 52 "data" of the "data" input logic level with the
next positive transition of the clock pulse after a "data" input logfc change.
For device types 02 and-68, the "T5" output is connected to the "data” input 1n
all switching time test except the “data" setup time test.

The inputs marked with an asterisk designate the measured terminal.

Duty cycle and PRR, although not relevant for real-time measurements, are
sepcified to accommodate other measurement techniques.

FIGURE 10. Switching time waveforms and test circuit - Continued.
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See footnotes at end of device type 55.
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See footnotes at end of device type 55.
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4.3.1 Qualification extension. When authorized by the qualifying activity, for
qualification inspection, if a manufacturer qualifies to a 51-55 device type which is
manufacturered identically to a 01-05 device type of this specification, then the
01-05 device type may be part I qualified by conducting only worse case group A
electrical tests and any electrical tests specified and by submitting data in
accordance with MIL-M-38510, appendix D {i.e. groups A, B, C, D, and £ tests are not
required).

4.4 Quality conformance inspection, Quality conformance inspection shall be in
accordance with MIL-M-38510 and as specified herein. Inspections to be performed
shall be those specified in method 5005 of MIL-STD-883 and herein for groups A, B, C,
D and F inspections (see 4.4.1 through 4.4.5).

4.4.1 Group A inspection. Group A inspection shall be in accordance with table I
of method 5005 of MIL-ST1D-883 and as follows:

a. Tests shall be performed in accordance with table II herein.

b. Subgroups 5, 6, and 8 of table I of method 5005 of MIL-STD-883 shall be
cmitted.

c¢. Subgroup 4 (C; measurement) shall be measured only for initial
qualification and after process or design changes which may affect input
¢ rpacitance. Capacitance shall be measured between the designated
terminal and Vgg at a frequency of 1 MHz.

d. Subgroup 12 shall be added to the group A inspection requirements for
class S devices using an LTPD of 15 and consist of the procedures, test
conditions, and limits specified in table III.

e. Subgroups 9 and 11 shall be measured only for initial qualification and
after process or design changes which may affect dynamic performance.

f. At the manufacturers option, test tapes may be programmed simultaneously
for each identical section provided that each output is measured and
each specified input combination is tested.

g. When the 01 through 05 device types are yualified by extension (see
4,3.1), these device types will be inspected (QCI) according to the 51
through 55 device type requirements, respectively.

4.4,2 Group B inspection. Group B inspection shall be in accordance with table II
of method SUUE of MIE-S|D—883 and as follows:

a. Class S steady state 1ife (accelerated) test circutits shall be submilted to
the qualifying activity for approval. When the alternate steady state life
test is used, the circuit of figure 5, or equivalent, shall be used.

b. A special subgroup shall be added using an LTPD of 15 for classes S and B,
and shall be performed on each inspection lot for initially qualified device
types 01-05, and measured only for initial qualification and after process
or design changes for initially qualified device types 51-55, This subgroup
?ha114cgn§;st of a high voltage test of the input protection circuits Vzap

see 4.5.3),

c. End point electrical parameters shall be as specified in table Il herein and
shall consist of those subgroups specified in table Ila of test method 5005
of MIL-STD-883, and table II herein. Delta 1imits shall apply only to
subgroup 5 of group B inspection and shall consist of tests specified in
table IV herein.

55
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4.4.3 Group C inspection. Group C inspection shall he in accordance with
table/III of method 5005 of MIL-STD-883 and as follows:

a. End-point electrical parameters shall be as specified in table II herein.
Delta limits shall apply only to subgroup 1 of group C inspection, and shall
consist of tests specified in table IV herein.

b. Steady state 1ife test (method 1005 of MIL-STD-883) conditions.

(1) Test condition D and as specified in 4.5.2 and as shown on figure 5, or
equivalent.

(2) Tp = 125°C minimum.

{(3) Test duration, 1,000 hours, except as permitted by appendix B of
MIL-M-38510 and method 1005 of MIL-STD-883.

C. When the 01 through 05 device types are qualified by extension (see 4.3.1),
these device types will be inspected (JCI) according to the 51 through 55
device type requirements, respectively.

4.4.4 GrouE D insEection. Group D inspection shall be in accordance with table IV
of method 0 - -883. End-point electrical parameters shall be as specified
in table II herein.

4.4.5 Group E inspection. Group E inspection is required only for device types
intended to be marked as radiation hardened (see 3.6.1). When group E testing is
performed it shall be in accordance with table V of method 5005 of MIL-STD-883 and
4.5.5 herein. When group E inspection is performed for class S devices, the total
dose radiation shall be included as an additional test in the wafer lot acceptance of
method 5007 of MIL-STD-883.

4.5 Methods of inspection. Methods of inspection shall be as specified in the
appropriate tables and as follows.

4.5.1 Voltage and current. A1l voltages given are referenced to the microcircuit
Vgg terminal, unless otherwise specified. Currents given are conventional current
and positive when flowing into the referenced terminal.

4.5.2 Burn-in and life test cooldown procedures. Burn-in and 1ife tests cooldown
procedures shall be in accordance with MIL-STD-883, method 1005 and 1015.

TABLE IV. Delta limits at 25°C.

Device types

| [ I
I Parameter { Vop |

o1 o2 " 03 Y ' 05
[ | ! | ! | |
[ I [ | [ [ !
[ Igg [ 15V | #125 nA | #125 nA | #250 nA | #4125 nA | 125 nA
| VL1 Il 5v | +04V | .04V | .08V | .04V | £.04V
I VoR1 1 5V = £.08 V } £.08 V % £.08 V ! £,08 V } £.08 V
I I l i e
| Parameter | Vpp | Device types
! ' ™ 51 I 52 T 53 [ 54 I 55
| | | ! | | |
| [ | I [ | |
[ Igg | 18 v | 125 nA | #125 nA | 4250 nA | #125 nA | £125 nA
| IOL | 5v | +15¢% | 159 | #15% | +15% I #15%
{ XOH } 5%V i +15% | *15% | *15% | *15% | £15%

| | | |

1/ Each of the above parameters shall be recorded before and after the required
burn-in and 1ife tests to determine delta's {a).
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4.5.3 High voltage (Vzap) test of input protection circuits. A1l input
terminals (up to a maximum of 4) of the devices under test {(DUT) shall be subjected
to a voltage pulse from a 100 pF source charged to 400 V. This destructive test

shall be conducted as follows using the test circuit shown on figure 11,

a. Measure Iy and Iy at the inputs selected, as stated above, at 25°C.
The test {1m1t for each input tested shall be #10 nA at VD? maximum.
Measure Igg on device under test (DUT) at 25°C. The test limit for this
measuremen? shall be increased by a maximum of 20 percent of the specified
Igg table III limit at Vpp maximum.

+ R ) St 2 R2 4
HIGH - VOLTAGE VVV o VWV~
POWER Y ouT
SUPPLY o ny
HOTES

1. Vgzap = 400 V minimum charge on 1.
2. 1 Mo ¢ Rl ¢ 50 M.

3. = 1.5 k.

4. C1 = 100 pF.

5 - Hg-wetted "bounceless" relay.

FIGURE 11. High voltage (Vzpp) test circuit.

b. Vzap is applied to DUT in the following modes {see table V) by charging C1
to Vyap with S1 in position 1 and then switching to position 2.

TABLE V. Modes for high voltage test.

| | I |
| Mode | + Terminal | - Terminal |
| | | |
| [ [ |
|l 1 l Vop } Input }
| 2 | Input | Vqs |
| I _l ) ‘

¢. MWithin 24 hours repeat the Igg, Iy, and Iy measurements on the same
terminals as performed above. If a DUT exhibits leakage currents in excess
of the specified Timits after the Vypap test, it shall be classified as a
failure. )

4.5.4 Quiescent supply current (T§s) test. When performing quiescent supply
current mcasurements, the meter shall be placed so that all currents flow through the
meter.
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Radiation hardness assurance (RHA) testing. The RHA testing shall be

performed Tn accordance with test procedures and sampling specified in table V of
method 5005 of MIL-STD-883 and herein:

a.

Before irradiation, selected samples shall be assembled in qualified
packages and pass the governing eiecirical parameters (Group A subgroup 1 at
25°C) and also be subjected to the threshold-voltage test in table VIII in
order to calculate the delta threshold (aVy) after irradiation.

The devices shall be subjected to a total radiation dose as specified in
MIL-M-38510 for the RHA level being tested, and meet the end-point
electrical parameters as defined in table VI at 25°C, after exposure. The
start and completion of the end point electrical parameter measurements
shall not excced 2 hours following irradiation.

Threshold-voltage test circuit conditions shall be as specified in table
VIII and figure 12. 1In situ and remote testing shall be performed with the
devices hiased in accordance with table VII and bias may be interrupted for
up to 1 minute to remove devices to the remote bias fixture.

After irradiation, the devices shall pass the truth table test as specified
in subgroup 7 in table III or if subgroup 7 is not required then an
equivalent truth table test shall be performed.

TABLE VI. Radiation hardening end-point electrical parameters at 25°C.

I T VoD |
Parameter I Test timits | !
| (all device types) | Device types ["Device types [
i 101,02,03,04,05 |51,52.53.54,55 {
| I |
VTN | 0.3V min | 10 V I 10V |
Vip I 2.8 V max | 10V j 10V |
aVy | 1.4 V max | 10 V | 10 V |
Isg | 100 x max 1limit | 15 v | 18 v |
tpLH | 1.35 x max limit | 5 v | 5V
tPHL { 1.35 x max limit : 5V { 5V %

TABLE VII. Bias during exposure to radiation.

| | f
| Device | Pin connections |
I type | l I |
{ } 10 V dc thru a 30- to 60-kq resistor : Vgg = GND {VDD = 10 V dc i
| I [ I I
| 01 13, 14, 15 | 8 | 16 |
I 51 | | | |
| [ | | |
| I I I |
| 02 V1, 2, 3, 7, 9, 10, 12, 14, 15 | 8 | 16 |
! 52 | ! | |
I | | | I
f I | | |
| 03 | 10, 11 | 8 | 16 |
| 53 | I | |
| | | | |
| | | I |
| 04 ] 13, 14, 15 ! 8 ! 16 !
| 54 ! { | |
| | | | |
| | I ] |
] 05 | 1, 2 I 7 | 14 |
| 55 | | f |
I | | | |
Pins not designated are open, or may be tied to 10 V dc through a 30- tec 60-kilohm

resistor.
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Data reporting. When specified in the purchase order or contract, a copy of

the folTowing data, as applicable, shall be supplied:

a.

Attributes data for all screening tests (see 4.2) and variables data for all
static burn-in, dynamic burn-in, and steady state life tests.

b. A copy of each radiograph.
¢. The quality conformance inspection data (see 4.4}.
d. Parameter distribution data on parameters evaluated during burn-in (see 3.5).
e. Final electrical parameters data (sec 4.2d).
5. PACKAGING
5.1 Packaging requirements. The requirements for packaging shall be in accordance
with MIL-M-38510.
6. NOTES
€.1 Intended use. Microcircuits conforming to this specification are intended for

original equipment design applications and logistic support of existing equipment.

6.2

Ordering data. The contract or purchase order shall specify the following:

Complete part number (see 1.2).

Requirements for delivery of one copy of the quality conformance inspection
data pertinent to the device inspection lot to be supplied with each
shipment by the device manufacturer, if applicable,.

Requirement for certificate of compliance, 1f applicable.

Requirements for notification of change of product or process to contracting
activity in addition to notification to the qualifying activity, if
applicable.

Requirements for failure analysis (including required test condition of )
method 5003 of MIL-STD-883), corrective action, and reporting of results, if
applicable.

Requirements for product assurance options.

Requirements for lead lengths, or lead forming, if applicable. These
requirements shall not affect the part number.

Requirements "JAN" marking.

Requirement for total dose radiation testing (see 3.6.1 and 4.5.5), if
applicable.
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6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitTons used herein are defined in MIL-M-38510, MIL-STD-1331, and as follows:

Vzap - - - - - - - - - - Input test voltage.

Ci - - = = = = = = - - - - Input terminal-to-Vgg capacitance.
GND- - - = = = = = - -~ - - Ground. Zero voltage potential.
Tp = = = = = = = ~ = = = Free air temperature.

Vig- - - - =~ = - = - - - Input clamp voltage.

VigL - - = - = - - - - - Clock input voltage.

Vpp- - - - = = - - = = - Positive supply voltage.

Vgg= = = = = = = = = - - Negative supply voltage.

Igg- - - =~ = = = = = - - Quiescent supply current.

6.4 Logistic support. Unless otherwise specified, microcircuits acquired for
Government Togistic support shall be acquired to device class § for National
Aeronautics and Space administration or class B for Department of Defense (see
1.2.2), lead finish C (see 3.3). Longer length leads and lead forming shall not
affect the part number.

6.5 Substitutability. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specification will functionally
replace the listed generic-industry type. Generic-industry microcircuit types may
not have equivalent operational performance characteristics across military
temperature ranges or reliability factors equivalent to MIL-M-38510 device types and
may have slight physical variations in relation to case size. The presence of this
information shall not be deemed as permitting substitution of generic-industry types
for MIL-M-38510 types or as a waiver of any of the provisions of MIL-M-38510,

Military device Generic-industry

type type
01 40T7R
02 4018A
03 4020A
04 4022A
05 402 4A
51 40178
52 40188
53 40208
54 40228
55 40248

6.6 Handling. MOS devices must be handled with certain precautions to avoid
damage due to accumulation of static charge. Input protective devices have been
designed in the chip to minimize the effect of this static buildup. However, the
following handling practices are recommended:

a. Devices should be handled on benches with conductive and grounded surface.

b. Ground test equipment, tools, and operator.

c. Do not handle devices by the leads.

d. Store devices according to MIL-M-38510, paragraph 5.1.

e. Avoid use of plastic, rubber, or silk in MOS areas.

f. Maintain relative humidity above 50 percent, if practical,
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6.7 Changes from previous issue. Asterisks are not used in this revision to

identify changes with respect fo the previous jssue, due to thc extensiveness of the
changes.

Custodians: Preparing activity:

Army - ER NASA - NA
Navy - EC
Air Force - 17 Agent:
NASA - NA DLA - ES
Review activities: (Project 5962-0964-2)

Army - AR, MI
Air Force - 11, 19, 85, 99
DLA - ES

User activities:
Army - SM
Navy - AS, CG, MC

¥ U'S. GOVERNMENT PRINTING OFFICE: 1988 - 548-063/6010 ¢
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